Abstract. The paper uses the Computational Fluid Dynamics (CFD) simulation to evaluate the performance of data center. Five design parameters are adopted: cooling capacity, server cabinet density, server placement, floor-to-ceiling height, and aisles width. CFD method was used to analyze flow distribution in the server cabinet and simulate the impact factors on the overheating cabinet. Firstly, the various design parameters were obtained from the CFD simulation results. Then, gray GM (0, N) was applied to the weight mathematical model using different design parameters. Finally, It is found that the server cabinet density is the most influent parameter, while less effect on the floor-to-ceiling height. The comparison of the data with actual conditions indicates that the theoretical coefficients of various locations are identical with the results of similarity classification. The proposed mathematical models in this paper are reasonable and feasible for evaluating the performance of data center design.
Introduction
In this field of research, most of the applications are using the method of computational fluid dynamics to simulate the new data center case and the existing improvement programs. The simulation results are in good agreement with the onsite situation. In the application case, numerical simulation analysis and research are conducted through the air-conditioning system operation strategy and channel configuration, and the simulated temperature field and airflow field analysis results are used to explore the location of hotspots in the data center and the environmental performance evaluation indicators such as SHI, RHI, RTI and RCI indicators to assess the environmental performance of data center parameters [1~3] . Therefore, by using the data center factor and the results of the relatively successful CFD simulation software, this paper proposes to use the GM(0, N) model to analyse the weighted results and then sort them to confirm that the data center design factors are working on the data center. The impact of efficiency increases the reliability and correctness of the analysis results.
The second section of this paper discusses the mathematical model of the GM(0,N) model [4] . The third section introduces five data center design parameters. The fourth section is the analysis of the actual simulation results and experimental values. The weights and rankings of the impact factors are obtained through the analysis of the mathematical model. Finally, new findings and suggestions for future research are proposed.
GM(0,N) Model
The section describes the mathematical analysis steps of the GM(0,N) model. The GM(0,N) model is a special case of the GM(1,N) model. Its main role is to study the "quantitative relationship" between variables and is an analysis of static factors [4] . According to the definition of GM(0,N), the equation is
Where: 1 (1) = 0. 
Using the inverse matrix method̂= ( )
to solve the values of ̂ with, where
The value of ̂ indicates the weight of the comparison sequence to the standard sequence 1 x .
Design of Data Center
The paper considers data center design solutions for different cases. Five design parameters are adopted: cooling capacity, server cabinet density, server placement, floor-to-ceiling height, and aisles width, and the analysis of the factor weights for overheating cabinets [3] .
Calculation and Analysis of Data Center Design Research System Design and Data Acquisition
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Calculation Results
Substituting the data in Tables 3 into Equation ( =(1, 1, 1, 1, …, 1, 1, 1, 1 (1, 1, 1, 1, …, 3, 3, 3, 3) ) 0 ( 3 x = (1, 2, 3, 4,…, 1, 2, 3, 4) , 2, 2, 2,…, 1, 1, 1, 1) ) 0 ( 5 x = (1, 1, 1, 1, …, 1, 1, 1, 1) , (1, 1, 1, 1, …, 1, 1, 1, 1 
As a result of the solution, the relevant weights of the various factors after collation are shown in Table 3 [6]. 
Results
At present, the data center application cases using CFD simulation software are mostly used to improve the simulation model, so most of them use the optimization model as the research direction. In this paper, the results of the data center application case for computational fluid dynamics (CFD) simulation software are analyzed. The basic parameters are analyzed and the weights of various design parameters are calculated by using the grey GM (0, N) weight mathematical model. The weight of the cabinet density is maximized, and the floor-to-ceiling height effect is minimal. According to the traditional analysis, when the cabinet density is ultra-high density and the cooling system is a water-cooled backplane, all cabinets have high temperature results. The results in Table 3 also show that the cabinet density has the greatest impact on the system and is in good agreement with the case. The mathematical model proposed in this paper can be known and the application in this field is feasible. Because the object used in this paper is the module design composed of 12 cabinets, the results may have inconsistent results when analyzing the case weights of different types of data center designs. Therefore, in the future, the simulation results of different forms of data center design cases, or the weighted results of actual cases that already have results, can be analysed in order to verify the rationality of using the grey GM (0, N) weight mathematical model in this paper.
